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URUNANCE OFFICER CANDIDATE stHOUL 


ABERDEEN PROVING GROUND, MARYLAND 


1943 


0 
ihe T. A. CRAIG 
First Lieutenant 
Commanding 


\ 1 Second Lieutenant 
Company Officer 


~~ 


WILLIAM CADY 


+ 
+ 
a | 
pt 


(Reading from Left to Right) 


First Row: Bailey, T. L.; Erickson, B. G.; Fisher, Rex; 
Heiser, W. J.; Hightower, Alfred E. 


Second Row: Kramer, J. E.: 
Schweitzer, Joseph; Wanek, W. D. 


McNamara, 


CS, ae 


The Yanks and Rebels still fight the Civil War. Scene in the Day Room. 


Beate GOERS! “x 


Below: "Sweet Adeline .. ." Below: Plenty of help from the sidelines. 
Bottom: All mapped out. Bottom: Here you are, boys. 


Mail call. in the day room. 


Measuring for uniform. Day room. 


Second Lieutenant Cady at desk. First Lieutenant Craig at desk. 


BRUNER 22222 rt: 
Seanes -ainc csepses 


224 


Mail call. 


It's all in the life of an Officer Candidate. Quartette. Checking bulletin board. 


First Sergeant W. T. Heiser at work. Signing out for week-end pass. 


Seen Around Aberdeen 


Mass Athletics « x 


PERSONNEL—CGLASS 495 


FIRST PLATOON 
. 4 
¥ i$ 


D. Aitken 1. R. Andresen G. Antony C. |. Badger B. J, Battle R. E. Beckey R. S. Bennett 


H. L, Bergdall E. W, Berry L. E. Boch A. R, Boisvert G. R. Bokanich E. M. Born J. B. Bosak 


R. H, Boyer W. E. Bright C. M. Broman B. T. Brooks, Jr. C. D. Brown G. W. Buike R, P. Cardlin 


J. A. Casler J. F, Censullo J. D. Clavio H. Cooper G. C. Coppins D. E, Cornmesser 


* * 


E. S. Collins A. E. Craig 


SECOND PLATOON 


R. B. Craig 1. C, Crawford J. C. Crittenden W. E, Daggett H. M. Dale P. S. Damsky Cc. W. Davidson 


PERSONNEL—CLASS 45 


SECOND PLATOON 


L. J. DeVizia E. F. Dickey K. C, Duncan W. Edelstein L. J. Federico R. J. Fockaert H, E. Fornes 


K, D. Fowble M. H. Frank D, A. Fraser T. J. Freeman, Jr. R. W. Friedberg J. D. Gamble R. F, Garrison 


D. E. Gembler T. Giamario J. C. Gohn F. N. Goldkiller J. Goldman E. A. Golomb 


H, H. Gotthardt J. S. Grainer, Jr. W. G. Granert T. W. Green E, Griffin L. T. Griffith R. Griffith 


C. F, Gugelman R. F. Hehemann M. R. Hough J. E, Kruman R. Lehman A, O, Putnam J. S. Somerville 


* 


B, G. Stringer F. H. Veyhl W. B. Walker W. F. Willson 


PERSONNEL—CLASS 45 


THIRD PLATOON 


Cc, W. Gustafson L, C. Haasis W. E. Hammer F, B. Hanlon L. J. Harrington C. W. Hartman R. Hartwell 


Cc. G. Hershey J. H. Hickey, Jr. T. H. Hight, Jr. G, B. Hinman R. P. Hitchcock G. J. Hodl D. W. Hoover 


J, T. Horner W. B. Horney A. J. Hueben F, M. Hunt E. J. Hynes W. A, Jernigan H. W. Jollie 


C. H. Kaiser J. J. Kamstra P. D, Kauffman W. E. Kelley J. J. Kelshaw R. W. Kenyon P. J. Kircher 


L. P. Koehler A. Kramer J. L. Lally F, F. Launer A. G. Ledbetter J. H. Lipscomb F. H, Little 


* 


A. Llata J. F. Luhtanen 


PERSONNEL—CLASS 465 


FOURTH PLATOON 


J. A. Lundi L. V. Lystad E. R. Malbon L. R. S. Malmaquist C. A, Malone J. W. Malone F. W. Marr 


W. A, McCormack R. J. Meeker R. C. Milek J. P, Mills A. F. Milne A. W. Moore C. L, Moore 


J. R. Moore G. W. Morgan W. W. Morrison K. L. Moyer R. L. Munhall H. P, Nack F, H. Nichols 


R. J. Niedenthal L. F, Nobert S. E. Null W. B. Ostmeyer R. E, Peterson F. L. Pethtel E. J. Pratt 


C. T, Richmond, Ill H. H. Riedemann E. W. Roe, Jr. D, D. Russell W. J. Sassano 


PERSONNEL—CLASS 485 


FIFTH PLATOON 


S. Selinger T. H. Shapiro M. E. Shove M. D. Silkiner W. C. Smith G. W. Soesbee R. E. Spruill, Jr. 


M, W. Stein L. H. Stern S. D. Stuart, Jr. R. R, Swanson C. D, Terry, Jr. W. J. Thornton J. Timmerman 


M. M. Titon H. Y. Torbett W. R, Tschetter S. Vass L. L. Vaughan C. W. Yon Stuckrad L. R, Walden 


L. T. Walker, Jr. R. F, Walmer J. R. Ward S. J. Warner E. H. Watson Cc, G. Weigand Cc. H. Williams 


Cc. N, Williams M, L. Winch A. F. Yampolsky E. L. York E, F. Zatynski 


| 


As Related by the Company Bulletin Board 


I'm the Company Bulletin Board. | see all, know all, 
and speak with authority. Would you like the inside 
story of Class 45? Here it is from the very beginning 
back on March I5th. I'd had a rest and was ready to go 
to work again for Lieutenant Craig . . . to gig, to wash 
. . . to give the good news along with the bad. 

This Class 45 started rolling in on Thursday. It was 
a thrilling sight to see those Warrant Officers, Master 
Sergeants, First Sergeants, Buck Sergeants and Corporals 
from all branches of the service loading in their barracks 
bags. They were a busy lot those first few days with 
cleaning and scrubbing. G. |. mops and scrub brushes 
were strange to many of them but that's the way we 
start 'em here. 

The first week of school was a rough one, with Morning 
Reports, Service Records and Shipping Tickets. The 
I. D. R. had to be learned. Lieutenant Craig, Lieutenant 
Cady and the drill instructors were doing a good job of 
rear chewing. It was effective, too, for Skunk Hollow 
was like an lowa Hog Callers’ convention as the men 
sounded off under cover of darkness. 

It was one long gig list after another during the second 
and third weeks. How those barracks leaders suffered! 
On the rifle range the third Sunday the company must 
have taken my ''Sharpshooting'’ warning too seriously. 

"Company Interviews Start Tonight, April 18th." 
That's the notice that made them sweat. | caused a 
complete sellout of Times and News-Week af the P-X 
on that first wash notice. But this Class 45 was ''On the 
Ball." They didn't fare so badly. They were here to 
learn, to work and to earn those gold bars. 

The first weeks were a dry run as compared to what 


| had in store for them with more about Samuel Gunner 


and Fort Too Hot in the classrooms, and promotions 


from platoon leadérs to company commanders on the 
drill field. The rifle range on the seventh Sunday came 
just when O. C.'s fancies had turned to Baltimore debu- 
tantes and First Aid treatment gave no relief to spring 
fever victims. But passes were soon forgotten, for the 
second wash was near and a latrine rumor started |. D. R. 


cramming for the coming two-day guard duty. 


"Specialists Classes Begin Monday, May |!0th."" That 
was good news to all but Air Forces men, but we have 
a way of converting them to good Ordnance Lieutenants. 
There were just five weeks left until the Great Day, on 
June 12th. | had more hurdles for this Class 45... on 
the obstacle course. Athletics replaced drill and muscles 


ached from too many full knee bends and duck walks. 


| could notice a big change in these men. They had 
become serious. It was just as they were told that first 
day of school . . . they would be different, better men 
when they left O. C. S. 


Then came the home stretch with more of the obstacle 
course and company bivouac on the twelfth Thursday. 
They had fun on that day out of camp. . . even those 
who weren't particularly out-of-doors men, for in the 


12 weeks they had developed a real company spirit and 


a splendid morale. 


"Graduation Day, June 12th." How proud they were 
in their new uniforms. With spirits high they had never 
been happier. That day they became Second Lieutenants 
in the Ordnance Department of the United States Army. 
They felt the responsibility for which O. C, S. had pre- 
pared them. | hated to see them go but they will per- 
form their new duties and perform them well. They will 
faithfully serve their country as they have sworn to do 


... for Victory and Peace. 


0 GRA P HIT CE § 


FIRST PLATOON 


AITKEN, DONALD—882I 69th Rd., Forest Hills, N. Y.; Technical Sergeant; 
Pratt Institute. 


ANDRESEN, IRA R.—1007 E. 20th St., Cheyenne, Wyo.; Technician Fifth 
Grade; University of Wyoming; Infantry; Sigma Nu. 


ANTONY, GABRIEL—44%% Mason St., Seaiegnals, Mass.; Corporal; New 
York University, College of the City of New York, Brown University; 
Medical Department. 


BADGER, CLAYTON !.—721 Adams St., North Abington, Mass.; Staff 
Sergeant; Medical Department. 


BATTLE, BILLY J.—4905 Seventh Ave., Wylam, Birmingham, Ala.; Staff 
Sergeant; Alabama Polytechnic Institute; Ordnance Department; Mitec 
Engineers. 


BECKEY, REX E.—Technician Fourth Grade; Field Artillery Corps. 


BENNETT, ROBERT S.—342 Westshire Rd., Baltimore, Md.; Sergeant; 
Western Maryland College; Army Air Forces. 


BERGDALL, HENRY L.—208 N. Fulton Ave., Baltimore, Md.; Technician 
Fifth Grade; Washington College, Washington University; Ordnance De- 
partment; Theta Chi. 


BERRY, EDWARD W.—3807 Rollins St., Des Moines, lowa; Corporal: 
Quartermaster Corps. 


BOCH, LEON E.—1I831 Woodlawn Ave., East Cleveland, Ohio; Staff 
Sergeant; Western Reserve University; Ordnance Department; Alpha Chi 
Rho. 


BOISVERT, ARTHUR R.—136 Winthrop Rd., Syracuse, N. Y.; Corporal; 
Scott Field Radio School; Ferrs Command; Junior Chamber of Commerce. 


BOKANICH, GEORGE R.—3145 Lynde St., Oakland, Calif.; Corporal; 
University of California; Ordnance Department. 


BORN, EDWARD M.—Hammond, Ill.; Sergeant; Western Illinois State 
Teachers' College; Ordnance Department. 


BOSAK, JOHN B.—Route 3, Gettysburg, Pa.; First Sergeant; Holabird 
M. T. S., Baltimore, Md.; Infantry. 


BOYER, RICHARD HUDSON—Fresno, Calif.; Technician Fifth Grade; 
Fresno State College, University of California; Student, 


BRIGHT, WARREN E.—1!436 Locost St., Norristown, Pa.; Sergeant; Drexel 
Institute of Technology; Infantry; A. S. M. E. 


BROMAN, CARLTON M.—60 Pemberton Square, Boston, Mass.; Technician 
Third Grade; Northeastern University; Ordnance Department. 


BROOKS, BERNARD T., JR.—1I23 Jefferson Pl., Decatur, Ga.; Corporal; 
Field Artillery Corps. 


BROWN, CHARLES D.—Athens, Mich.; Staff Sergeant; Denver Bible In- 
stitute; Ordnance Department. 


BUIKE, GEORGE W.—18299 Washburn St., Detroit, Mich.; Corporal; 
Lawerence Institute of Technology; Carburetor Engineer; Coast Artillery 
Corps, Antiaircraft. 


CARDLIN, RALPH P.—1828 E, i4th St., Brooklyn, N. Y.; Technician Third 
Grade; Clerk; Ordnance Department; Alpha Chapter, Hi-Y. 


CASLER, JOHN A.—7242 Euclid Ave., Chicago, IIl.; Technician Fifth 
Grade; Purdue University; Student; Ordnance Department. 


CENSULLO, JOHN F.—193 Broadway, Somerville, Mass.; Technical Ser- 
geant; Northeastern University; Automobile Dealer; Ordnance Department. 


CLAVIO, JAMES D.—1530 S. 12th St., Philadelphia, Pa.; Technician Fifth 
Grade; Bok School; Automatic Screw Machine Operator and Set-Up; 
Armored Force. 


COBB, HENRY M.—541 Jefferson Ave., Miami Beach, Fla.; Corporal; 
Drake University; Army Air Forces. 


COLLINS, ERNEST S.—605 S. Lafayette St., Clarksville, Tex.; Corporal; 
Air Mechanics School; Garage Operator; Army Air Forces. 


COOPER, HERMAN—5106 Frankford Ave., Philadelphia, Pa.; Corporal; 
Drexel Institute of Technology; Electrical Maintenance; Infantry, 


COPPINS, GERALD C.—Cappyhill, Hudson, Mich.; Corporal; Uni- 
versity of Michigan; Super Service; Ordnance Department; Free and Ac- 
cepted Masons. 


CORNMESSER, DONALD E.—Sergeant; Ohio Northern University; Electro 
Plater; Ordnance Department; Sigma Phi Epsilon. 


CRAIG, ARTHUR E.—2524 Pacific St., St. Joseph, Mo.; Sergeant; Kansas 
State College; Correspondent, International Harvester Co.; Ordnance De- 
partment; Free and Accepted Masons. 


SECOND PLATOON 


CRAIG, ROLLIN B.—Nipton, Calif.; Technician Fifth Grade; Salesman 
and Truck Driver; Armored Force; Order of DeMolay. 


CRAWFORD, IAN C.—Gillespie Ave., Flint, Mich.; Corporal; General 
Motors Technical School; Foreman Inspector; Corps of Engineers. 


CRITTENDEN, JAMES CARSWELL—1275 Settle Ave., San Jose, Calif.; 
Corporal; San Jose State College; Student. 


DAGGETT, WAYNE £.—Harrington, Wash.; Private; Manager, Grain 
Warehouse; Ordnance Replacement Training Center; Free and Accepted 
Masons. 


DALE, HOWARD M.—8I8 N. W. [4th Ct., Miami, Fla.; Technical Ser- 
geant; Ordnance Department. 


DAMSKY, PHILIP S.—2110 Greenmount Ave., Baltimore, Md.; Technician 
Fifth Grade; Baltimore Polytechnic Institute; Construction Engineer; Field 
Artillery Corps. 


DAVIDSON, COLVIN W.—Balfour St., Asheboro, N. C.; Staff Sergeant; 
Electrician; Ordnance Department. 


DeVIZIA, LOUIS J.—75 Rees St., Wilkes-Barre, Pa.; Technician Fourth 
Grade; Machine Operator; Ordnance Department. 


DICKEY, EDMUND FRANCIS—Shoals, Ind.; 
School; Jobber-Salesman, 


DUNCAN, KENNETH C.—Route |, Spiro, Okla.; Technician Fifth Grade; 
Farmer; Infantry. 


EDELSTEIN, WILLIAM—470I 12th Ave., Brooklyn, N. Y.; Corporal: Brook- 
lyn Polytechnic Institute; New York State Parole Officer: Ordnance Depart- 
ment; Phi Beta Delta. 


FEDERICO, LOUIS J.—I79 Anderson St., Trenton, N. J.; Staff Sergeant; 
Normoyle Motor Transport School; Mechanic; Ordnance Department, 


FOCKAERT, ROBERT J.—Sergeant; Contractor; Armored Force. 


FORNES, HINTON E.—I4th St. Ext., Greenville, N. C.; Corporal; Welders 
School of Newport News, Va.; Electric Welder; Infantry. 


FOWBLE, KEITH D.—I28 N. McCadden Pl., Los Angeles, Calif.; Technical 
rat: Pasadena Junior College; Credit Adjuster; Detached Enlisted 
en's List. 


Corporal; Indiana Law 


FRANK, MELVIN H.—69 Crawford St., Roxbury, Mass.; Corporal; Massa- 
chusetts State College, Boston University School of Law; Attorney; Cavalry: 
Alpha Epsilon Pi, Independent Order of Odd Fellows. 


FRASER, DONALD A.—618 W. Third St., Washburn, Wis.; Corporal; 
Ohio University; Investment Analyst. 


FREEMAN, THOMAS J., JR.—1I74 Center St., Bensenville, IIl.; Corporal; 
University of Illinois; Accountant; Ordnance Department; Beta Gamma 
Sigma, Beta Alpha Psi. 


FRIEDBERG, RAYMOND W.—Sergeant; Truck Tire Representative; Ord- 
nance Department; Chi Sigma Pi. 


GAMBLE, J. D.—120 IIth St., Donora, Pa.; Sergeant; Carnegie Institute 
of Technology; Ordnance Department; American Society for Metals. 


GARRISON, ROBERT F.—Gillsville, Ga.; Technical Sergeant; Accountant; 
Ordnance Department. , 


GAUNT, HARRY—I0 High St., Pascoag, R, |.; Sergeant; Rhode Island 
State College; Student; Army Air Forces; Delta Alpha Psi. 


GEMBLER, DAVID E.—1609 Riverside Blvd., Sioux City, lowa; Technician 
Fourth Grade; Student; Ordnance Department. 


GIAMARIO, THEODORE—934 Gun Hill Rd., Bronx, N. Y.; Staff Sergeant; 
Stewart Technical College; Assistant Manager, Joint Distribution Committee; 
Ordnance Department. 


GOHN, JAMES C.—1767 N. 38th St., East St, Louis, IIl.; Technician Fifth 
Grade; Oklahoma Military Academy; Adjuster; Quartermaster Corps. 


GOLDKILLER, FRANK N.—4257 Williamson Pl., Cincinnati, Ohio; Ser- 
geant; Salesman; Army Air Forces. 


GOLDMAN, JOSEPH—1321 S. Lawndale Ave., Chicago, Ill.; Staff Ser- 
geant; Crane Technical High School; Foreman, Mechanic; Ordnance De- 
partment. 


GOLOMB, EDWIN A.—5448 Hobart St., Pittsburgh, Pa.; Corporal; Ohio 
State University; Merchant; Ordnance Department; Zeta Beta Tau. 


GOTTHARDT, HOWARD H.—Staff Sergeant; Drake University; Draftsman; 
Tank Destroyer Command; Phi Mu Kappa. 


GRANERT, WILLIAM G.—II20I Parnell Ave., Chicago, Ill.; Private; 
University of Chicago; Ordnance Department; Phi Delta Theta. 


GREEN, THOMAS WILLIAM—I216 Amherst Ave., West Los Angeles, Calif.; 
Staff Sergeant; Savanna Proving Ground Ammunition School, Santa Monica 
Junior College; Aircraft Inspector; Aviation Ordnance; Benevolent and 
Protective Order of Elks. 


GRIFFIN, EDWARD—332 E, 25th St., Baltimore, Md.; Technical Sergeant; 
Medical Detachment, Armored Force. 


GRIFFITH, LOUIS T.—Eatonton, Ga.; Private; University of Georgia; 
Army Air Forces; Phi Delia Theta. 


GRIFFITH, ROY—Elizabethtown, Ill.; Sergeant; Quartermaster Corps. 


GUGELMAN, CARL F.—73 S. sgh St., Winchester, Tenn.; Technician 
Third Grade; Georgia School of Technology, University of Alabama; Ord- 
nance Department; Free and Accepted Masons. 


HEHEMANN, ROBERT F.—3419? Craig Ave., Cincinnati, Ohio; Sergeant; 
University of Michigan; Ordnance Department; Sigma Alpha Epsilon. 


HOUGH, MANCELL R.—I4I6 12th St., Sacramento, Calif.; Corporal; 
Ordnance Department. 


THIRD 


GUSTAFSON, CARL W.—4l4 N. Lavergne Ave., Chicago, Ill.; Staff Ser- 
geant; Frederick Mizen Academy of Arts; Field Artillery Corps, 


HAASIS, LOUIS C.—419 First South St., Carlinville, Ill.; Warrant Officer; 
St. Louis Business College; Ordnance Department. 


HAMMER, WILLARD E.—322 W. 22nd St., Cheyenne, Wyo.; Staff Ser- 
geant; Automotive Engineering National Schools; Field Artillery Corps. 


HANLON, FRANK B.—I6 Brookridge Ave., Tuckahoe, N, Y.; Technician 
Fourth Grade; Infantry. 


HARRINGTON, LEO J.—Lawton Ave., Jacksonville, Fla., Master Sergeant; 
Field Artillery Corps. 


HARTMAN, CARL W.—1608 Cherry St., Denver, Colo.; Warrant Officer 
(j.g.); Colorado State Aaricultural and Mechanical Arts College; Field 
Artillery Corps; Lambda Chi Alpha, 


HARTWELL, ROBERT—139 Berryman Dr., Snyder, N. Y.; Technician Fifth 
Grade; University of Buffalo, Union College; Ordnance Department. 


HERSHEY, CHARLES G.—Rich Hill Rd., Cheswick, Pa.; Corporal; lowa 
State College, Carnegie Institute of Technology; Ordnance Department; 
Sigma Phi Boulos. 


HICKEY, JOHN H., JR.—315 Rosedale Blvd., Windsor, Ontario, Canada; 
Corporal; Assumption College, Michigan College of Mining and Tech- 
nology; Army Air Forces. 


HIGHT, TERRY H., JR.—832 Greely St., San Antonio, Tex.; Corporal; 
Ordnance Department. 


HINMAN, GEORGE B.—957 E. 149th St., Cleveland, Ohio; Corporal; 
Method Engineer; Corps of Engineers. 


HITCHCOCK, RAYMOND P.—3430 S. 33rd St., Lincoln, Neb.; Corporal; 
University of Nebraska; Ordnance Department; Kappa Sigma, Scottish 
Rite. 


HODL, GEORGE J.—5707 Windsor Ave., Chicago, Ill.; Sergeant; Army 
Air Forces. 


HOOVER, DONALD W.—I W. Goss St., Kentland, Ind.; Sergeant; Medi- 
cal Department. 


HORNER, JOHN T.—325 Rosemont Ave., Clarksburg, W. Va.; Corporal; 
West Virginia University; Army Air Forces, 


HORNEY, WAYNE B.—308 E, Institute St., Valparaiso, Ind.; Technician 
Fourth Grade; Valparaiso University; Ordnance Department, 


HUEBEN, ALFRED J.—Sergeant; Kansas College; Ordnance Department: 
lota Sigma. 


HUNT, FREDERICK M.—606 Ansel Rd., Burlingame, Calif.; Technical 
Sergeant; University of Oregon; Ordnance Department; Phi Delta Theta. 


KRUMAN, JULIUS E.—109 Market St., Pittsburgh, Pa.; Staff Sergeant; 
Field Artillery Corps; Upsilon Lambda Phi. 


LEHMAN, ROBERT—6 Secor ODr., Port Washington, N. Y.; Sergeant, 
Detached Enlisted Men's List. 


PUTNAM, ARNOLD O.—La France Apartments, Springfield, Vt.; Cadet; 
Lehigh University; Draftsman; Reserve Officers’ Training Corps; Alpha 
Town House. 


SOMERVILLE, JAMES S.—Guntersville, Ala.; Corporal; Alabama Poly- 
technic Institute; Finance Department; Kappa Sigma. 


STRINGER, BRANNON GUICE—Gadsden, Ala.; Sergeant; Birmingham 
Southern College; Real Estate Insurance Man. 


VEYHL, FREDERICK H,—2016 Grove St., Ridgewood, Long Island, N. Y.; 
Technical Sergeant; Air Corps Armament School; Army Air Forces. 


WALKER, WALTER B.—Hayward, Wis.; Corporal; State Teachers’ College 
River Falls, Wis.; Coast Artillery Corps. 


WILLSON, WILLIAM F.—I808 S. 22nd Ave., Maywood, Ill.; Technician 
Third Grade; Ordnance Department. 


PLATOON 


HYNES, EDWARD J.—623 Westfield Ave., Elizabeth, N. J.; Technician 
Fourth Grade; Ordnance Department. 


JERNIGAN, WALTER A.—Crestview, Fla.; Corporal; University of Florida; 
Army Air Forces; Sigma Chi. 


JOLLIE, HARRY W.—Tiber-Lake, S. D.; Corporal; Ordnance Department. 


KAISER, CLARENCE H.—825 Arlington St., Houston, Tex.; Corporal; 
valversty of Houston, General Motors Technical School; Ordnance Depart- 
ment. 


KAMSTRA, JACOB J.—P. O. Box 333, Ripon, Calif.; Staff Sergeant; Army 
Air Forces. 


_KAUFFMAN, PETER D.—30 W. Sumach St., Walla Walla, Wash.; Tech- 
nician Fifth Grade; Corps of Military Police; Benevolent and Protective 
Order of Elks. 


KELLEY, WILLIAM E.—1I218 East Ave., Elyria, Ohio; Corporal; Ordnance 
Department. 


KELSHAW, JOSEPH J.—3070 Martha St., Philadelphia, Pa.; Technical 
Sergeant; Mast Baum Vocational School; Ordnance Department. 


KENYON, ROBERT W.—I145 S. Grant St., Stockton, Calif.; Technician 
Third Grade; Stanford University; Ordnance Department; Phi Chi. 


KIRCHER, PAUL J.—212I1 Lyndhurst Ave., Baltimore, Md.; Technician 
Fifth Grade; Loyola University, Baltimore, Md.; Ordnance Department. 


KOEHLER, LUTHER P.—4813 N, E. 22nd Ave., Portland, Ore.; Corporal; 
University of Oregon; Detached Enlisted Men's List. 


KRAMER, ABRAHAM--63 State St., Hackensack, N. J.; Corporal; Ord- 
nance Department. 


LALLY, JAMES L.—1I725 Sherman Dr., Utica, N, Y.; Corporal; George- 
town University, Hamilton College; Army Air Forces; Delta Upsilon, 


_LAUNER, FRED F.—305! N. 53rd St., Milwaukee, Wis.; Corporal; Voca- 
tional Training School; Corps of Military Police. 


LEDBETTER, ARTHUR G.—1220 North 3 Notch St., Troy, Ala.; Sergeant; 
Refrigeration Night School; Ordnance Department. 


LIPSCOMB. JOHN H.—2153 Edison Ave., Granite City, Ill.; Sergeant; 
Ordnance Department. 


LITTLE, FRANKLYN H.—26 Talbot St., Malden, Mass.; Technician Third 
Grade; Coast Artillery Corps. 


LLATA, ANTONIO—238 [0th St., San Pedro, Calif.; Technician Fourth 
Grade; Ordnance Department. 


LUHTANEN, JOHN F.—867 Hine Ave., Painesville, Ohio; Technical Ser- 
geant; Ohio University; Ordnance Department. 


FOURTH PLATOON 


LUNDI, JOHN A.—1425 W, Eighth St., Ashtabula, Ohio; Sergeant; Ord- 
nance Department. 


LYSTAD, LEW V.—319 Elm St., Hudson, Wis.; Corporal; River Falls State 
Teachers' College, University of Minnesota, Minnesota School of Business; 
Detached Enlisted Men's List. 


MALBON, EUGENE R.—524 Queen St., Portsmouth, Va.; Private; Elon 
College; Ordnance Department; lota Tau Kappa. 


MALMQUIST, LEONARD R. S.—322 N. 6lst Ave. W., Duluth, Minn.; 


Technician Fifth Grade; Duluth Junior College; Ordnance Department. 


MALONE, CLIFFORD A.—I3th St., Lake Ave., Willmar, Minn.; Private; 
aa plage Technical School; Ordnance Department; Fraternal Order of 
agles. 


MALONE, JACK W.—106 N. 15th St., Norfolk, Neb.; Corporal; Ordnance 
Department. 


MARR, FRANK W.—615 Fifth St., New Brighton, Pa.; Technician Fifth 
Grade; Washington and Jefferson College, University of Pennsylvania Law 
School; Field Artillery Corps; Lambda Chi Alpha. 


McCORMACK, WILLIAM A.—2884 Valentine Ave., New York City; Staff 
Sergeant; Holy Cross College; Army Air Forces. 


MEEKER, ROBERT J.—Bertrand, Neb.; Technician Fifth Grade; Doane 
College: Ordnance Department, 


MILEK, ROBERT C.—4637 Farnam St., Omaha, Neb.; Corporal; lowa 
State College; Infantry; Alpha Tau Omega. 


MILLS, JAMES P.—800 14th St., Oakland, Calif.; Technician Fourth Grade; 
Central Trade College; Ordnance Department; Free and Accepted Masons. 


MILNE, ALEXANDER F.—I52 E. Main St., Northville, Mich.; Staff Ser- 
ag ae College, Michigan Ypsilanti Normal; Army Air Forces; Beta 
au Epsilon 


MOORE, ALBERT W.—Austin, Nev.; Technician Fourth Grade; Hemphill 
Diesel Engineering College; Coast Artillery Corps, Antiaircraft. 


MOORE, CLYDE L.—Route 2, Box 377, Lodi, Calif.; Corporal; University 
of Southern California; Field Artillery Corps; Sigma Nu, Phi Sigma Kappa. 


MOORE, JOHN RODGER—Randle, Wash.; Corporal; Linfield College, 
Ore.; Sawmill Operator. 


MORGAN, GEORGE W.—722 W. Warren S#., Shelby, N. C.; Corporal; 
Furman University; Ordnance Department. 


MORRISON, WAYNE W.—Route 4, Box 55, Medford, Ore.; Staff Sergeant; 
Medical Department 


MOYER, KENNETH L.—Fort Worth, Tex.; Staff Sergeant; Medical Depart- 
ment. 


MUNHALL, ROBERT L.—144-80 Sanford Ave., Flushing, N. Y.; Corporal; 
Art Students League, Columbia University; Army Air Forces. 


NACK, HERBERT P.—6I58 McPherson Ave., St. Louis, Mo.; Corporal; 
Washington University; Army Air Forces; Alpha Phi Sigma, 


NICHOLS, FRANCIS, H.—Harrisville, N. Y.; Corporal; Clarkson College 
of Technology; Army Air Forces. 


FIFTH 


SELINGER, SIDNEY—2969 S. Cincinnati St., Tulsa, Okla.; Sergeant; Uni- 
versity of Oklahoma; Ordnance Department; Pi Lambda Phi, 


SHAPIRO, THEODORE H.—2265 Coronado Ave., Youngstown, Ohio; Cor- 
poral; Ohio State University, Northern Illinois College of Optometry; 
Medical Department; Mu Sigma Pi. 


SHOVE, MALCOLM E.—Great Barrington, Mass.; Technician Fifth Grade; 
New York University; Ordnance Department; Free and Accepted Masons. 


SILKINER, MALCOLM D.—2I1I5 E. Meyer Blvd., Kansas City, Mo.; Staff 
Sergeant; Army Air Forces Technical School; Army Air Forces. 


SMITH, WILBER C.—East Bernard, Tex.; Corporal; Ordnance Department; 
International Association of Lions. 


SOESBEE, GROVER W.—38 Harvard Pl., Asheville, N. C.; First Sergeant; 
Infantry. 


SPRUILL, RICHARD E., JR.—Box 288, Pinellas Park, Fla.; Staff Sergeant; 
Signal Corps. 


STEIN, MANUEL W.—New York City; Technician Fifth Grade; College 
of the City of New York; Infantry; Kappa Phi Sigma. 


STERN, LAWRENCE H.—5I7 Bendermere Ave., Interlaken, N. J.; Sergeant; 
University of North Carolina, New York University; Quartermaster Corps. 


STUART, STEPHEN D., JR.—2335 Proctor St., Port Arthur, Tex.; Sergeant; 
University of Texas; Employee, Gulf Oil Corp.; Ordnance Department. 


SWANSON, RUSSELL R.—Stevens Point, Wis.; Corporal; Lawrence College; 
Quartermaster Corps; Delta Sigma Tau. 


TERRY, CLIFTON D., JR.—927 Sunnyhills Rd., Oakland, Calif.; Corporal; 
Ordnance Department. 


THORNTON, WALNE J.—609 W. Matthews St., Jonesboro, Ark.; Corporal; 
Mississippi College, University of Denver, Arkansas State College; Ord- 
nance Department. 


TIMMERMAN, JOHANNES—I2Ist St., New York City; Sergeant; State 
University of lowa; Ordnance Department. 


TITON, MILTON M.—Greenwood Lake, N. Y.; Corporal; Cornell Uni- 
versity; Ordnance Department. 


TORBETT, HORACE V.—6385 Desoto St., Detroit, Mich.; Sergeant; Uni- 
versity of Tennessee; Field Artillery Corps. 


PLATOON 


NIEDENTHAL, RICHARD J.—3629 Bluff Rd., Indianapolis, Ind.; Sergeant; 
Ordnance Department. 


NOBERT, LIONEL F.—262 Camp St., Meriden, Conn.; Sergeant; Columbia 
University; Ordnance Department; Sigma Chi. 


NULL, SAMUEL E.—802 N. McLean St., Memphis, Tenn.; Private; Hemphill 
Diesel School; Army Air Forces. 


OSTMEYER, WILFRID B.—Grinnell, Kan.; Sergeant; Detached Enlisted 
Men's List. 


PETERSON, ROBERT E.—Route 2, Cedarville, Ohio; Technical Sergeant; 
Cedarville College; Ordnance Department. 


PETHTEL, FORREST L.—Hundred, W. Va.; Technician Fourth Grade; 
Ordnance Department. 


PRATT, E. J.—Lebanon, N. H.; Technician Fifth Grade; Ordnance De- 
partment. 


RICHMOND, CORBIN T., II|—2623 Folsom St., St. Joseph, Mo.; Private; 
Missouri School of Mines; Ordnance Department; Pj Kappa Alpha. 


RIEDEMANN, HERBERT H.—2061 Highland Ave., Burlington, lowa; Cor- 
poral; Cavalry. ° 


ROE, EVERETT W., JR.—210 Crescent Ct., Louisville, Ky.; Corporal; Blue- 
field College; Ordnance Department. 


RUSSELL, DONALD D—222 S. Tracy St., Bozeman, Mont.; Technician 
Fifth Grade; Shattuck Military Academy; Ordnance Department, 


SASSANO, WALTER J.—II Crestmont Ave., Yonkers, N. Y.; Technician 
Fifth Grade; Columbia College; Ordnance Department; Sigma Nu. 


TSCHETTER, WILLARD R.—Bridgewater, S$. D.; Sergeant; Corps of 
Engineers. 


VASS, STEVE—9I6 Lane St., Akron, Ohio; Corporal; Medical Department, 


VAUGHAN, LEE L.—7456 Edgemont Rd., Cincinnati, Ohio; Corporal; 
Aeronautical Technical School; Quartermaster Corps, 


VON STUCKRAD, CONSTANTINE W.—Corporal; Corps of Military Police. 


WALDEN, LAWRENCE R.—1!910 Eighth St., Bremerton, Wash.; Corporal; 
Coast Artillery Corps. 


WALKER, LESTER T., JR.—67 Lexington Ave., West Somerville, Mass.; 
Corporal; Ordnance Department. 


WALMER, ROBERT F.—809 E. Court St., San Bernardino, Calif.; Corporal: 
Ordnance Department. 


WARD, JESSE R.—Fayetteville, Ga.; Master Sergeant; Holabird Motor 
Transport School; Ordnance Department. 


WARNER, STANLEY J.—é Pine Ave., Albany, N. Y.; Technical Sergeant; 
Aircraft Armament School; Army Air Forces; Benevolent and Protective 
Order of Elks. 


WATSON, EDWIN H.—77-20 138th St., Flushing, N, Y.; Corporal; Phoenix 
eg etch Ordnance Department; Knights of Columbus, Marcos de 
iza Council. 


WEIGAND, CARL G.—6918 Shamrock Ave., North College Hill, Ohio; 
Corporal; Army Air Forces. 


WILLIAMS, CARROLL H.—105 Quincy St., Bakersfield, Calif.; Corporal; 
yy al Junior College; Ordnance Department; International Association 
of Lions, : 


WILLIAMS, CLARK N.—410 W. 24th St., Scottsbluff, Neb.; Corporal; 
University of Nebraska; Ordnance Department; Free and Accepted Masons, 
Benevolent and Protective Order of Elks. 


WINCH, MILTON LEIGH—5S Fern Ave., Wharton, N. J.; Sergeant; 
Drew University; Ordnance Department. 


YAMPOLSKY, ARTHUR F.—11350 Prairie St., Chicago, IIl.; Corporal; 
Wilson Junior College, Illinois Institute of Technology; Corps of Engineers. 


YORK, ERNEST L.—Gunnison, Mo.; Staff Sergeant; Field Artillery Corps. 


ZATYNSKI, EDWARD F.—937 E. 24th St., Erie, Pa.; Corporal: Infantry. 
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It is with great pleasure that | take this oppor- 
tunity to congratulate you on the successful com- 
pletion of your training at the Officer Candidate 
School. You who now wear the bars of a Second 
Lieutenant for the first time may view your ac- 
complishments of the past three months with 
pride. 

But you have just embarked on your tour of 
duty as an Officer. Before you lie the complex 
problems which will tax your resourcefulness, your 
ingenuity, your ability, and your stamina. The 
preparation which you have just undergone is 
merely the basis upon which you will develop 
your usefulness; to solve the situations which you 
must face in the future demands that you make 


unceasing efforts to further prepare yourselves. 
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The responsibilities which have been placed upon 
you, and which you accepted when you took the 
oath of office, are many and great. The perilous 
times through which our country is now passing 
require that each of you work toward the final 
fulfillment of these responsibilities, so that the 
opportunities which have been ours throughout 
our lives may continue to bestow their benefits 
upon those who follow us. You have entered the 
service of your country when it needed you; that 
is as it should be. You take upon yourselves the 
task of securing the liberties and freedoms which 
we have inherited; that is as it must be. All 
your efforts must be guided toward this one ob- 
jective, the attainment of which will bring the 


satisfaction that comes with a job well done. 
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Three months of intensive training have been 
completed, and you are to be commended for 
their successful completion. It gives me great 
pleasure to congratulate you on your newly- 
earned commissions as Second Lieutenants in 
the Army of the United States. 

The training you have received, both as an 
enlisted man and as an officer candidate, will 
prove invaluable as a basis for solving the com- 
plex problems which lie ahead. This preparation 
must be augmented by your own resourcefulness 


and ingenuity, for you have been chosen as 


Major General 


Commanding Aberdeen Proving Ground, Maryland. 
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leaders and have accepted the responsibilities 
which have been placed upon you. Many and 
great will be these responsibilities. Whether your 
assignment be at home or abroad, each is equally 
important. In whichever field you serve you are 
well qualified to properly fulfill the responsibilities 
you have assumed. 

Having entered the Ordnance Officer Candi- 
date School to learn, it is now your privilege to 


go forth to serve. | extend my congratulations 


and bid you ''God Speed.” 


Bin 07) Billings ey 


Lieutenant Colonel 


Commandant the Ordnance School. 
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OFF THEY COME BUDDY. 


REPORTING IN 


YOU'RE AN OFFICER CANDIDATE NO 


DEAR MOM STUDY TIME POLICING THE BARRACKS ON A HOT DAY 


SHINE “EM UP CALISTHENICS ON THE RIFLE RANGE SELECTED 
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KEEPING FIT WHAT'S NEW TRAINASIUM BARRACKS 


MEASURING FOR UNIFORM TIME OUT DRILLING IN THE SNOW AT HOME ON THE RANGE 


READY ISSUING LOCKERS IN THE DAY ROOM TRAINASIUM 


FIRE MAIL CALL ON THE MARCH ATHOMEATO.C.5 


THIS ONE FOR YOU DRILLING MESS LINE UP 


Map-reading class. 


FIRE CONTROL 


Antiaircraft gun. Height finder. 
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.30 caliber machine guns in aircraft. 


Pryrotechnics. 


Gun director. 


ORDNANCE 
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Assembly and disassembly of 155-mm. 


ARTILLERY 


Machine gun repair. 


155-mm, Howitzer projectiles. 


20-mm. aircraft cannon instructions. 


Stacking small arms ammunition. 


Map reading. 
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LEVIN H. CAMPBELL, JR. 
Major General 


Chief of Ordnance 


General Campbell was born in Washington, D. C., on November 23, 
1886. He was graduated from the United States Naval Academy on 
June 7, 1909. On December 2, I9/|, he was appointed a Second Lieutenant, 


Coast Artillery Cores, 
General Campbell was promoted to First Lieutenant on July |, 1916; to 
Captain on May 15, 1917; to Major (temporary) on May II, 1918; to 


Lieutenant Colonel (temporary) on October 10, 1918. He reverted to his 
regular rank of Captain on March 15, 1920, and was promoted to Major 
on July |, 1920; to Lieutenant Colonel on August |, 1935; to Brigadier 
General (temporary) on October |, 1940; to Major General (temporary) 
on April |, 1942; and to Major General (permanent) on June |, 1942, 
General Campbell first served at Fort Monroe, Virginia, followed by duty 
at Fort Williams, Maine, until the autumn of 1915, when he was ordered 
to the Panama Canal for duty with Coast Artillery troops. He returned 
to the United States in April, 1918, and was ordered to duty in the 
Office of the Chief of Ordnance, in Washington, D. C. In September, 1920, 
he was ordered to Stockton, California, for a study of artillery material 
production at the Holt Manufacturing Plant. He remained at Stockton until 


the summer of 1921, when he was transferred to the Ordnance Department 
and served to September, 1923, at Aberdeen Proving Ground, Maryland, 
as a proof officer in charge of tanks, tractors, self-propelling mounts and 
mobile artillery. He then became Officer in Charge of the Design Section 
at the Rock Island Arsenal, Illinois. 

In April, 1926, General Campbell was ordered to Washington, D. C., to 
take charge of the Automotive Section, Artillery Division, Office of the 
Chief of Ordnance, remaining on this duty until June, 1930, when he 
returned to Rock Island Arsenal, Illinois, as Officer in Charge of Manu- 
facture. He served to June, 1935, when he was ordered to Frankford 
Arsenal, Philadelphia, Pennsylvania, where he had charge of the Artillery 
Ammunition Department until the summer of 1940. He was then ordered 
to Washington, D. C., for duty in the Office of the Chief of Ordnance, 
as Assistant Chief of Industrial Service Facilities. On October |, 1940, he 
was placed in charge of Development of Facilities, Office of the Chief 
of Ordnance, Washington, D. C. 

General Campbell became Chief of Ordnance on June |, 1942, for a four- 
year term, with headquarters in Washington, D. C. 
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Brigadier General 


ivision 


Chief of Military Training D 


STORY OF ADEA eee 
® PROVING GROUND 8 


Aberdeen Proving Ground is a huge combination of display room and experimental and research laboratories, 
manned by highly trained scientists and engineers, skilled mechanics and machinists to whose ears the roar of cannon 
and blast of bomb are commonplace, and the sharp bark of smaller arms is no more than the noise of traffic. It 
is the duty of these technical men to know exactly what can be expected of every type of Ordnance materiel and 
ammunition used in the various branches of the United States Army. 


Maintained by the Ordnance Department, the very situation and terrain of the Proving Ground lend themselves 
to the work. Nature endowed the 67,700 acres with everything needed but a hill, and the Department soon took 
care of that by building its own. The Proving Ground is located along the western shore of the upper arm of the 
Chesapeake Bay, a wisely chosen site, for it provides a water surface for approximately fifty per cent of the vast 
acreage. 


The establishment came into being in 1917, when the limited scope of the old proving ground at Sandy Hook, 
New York, handicapped the testing of materiel and ammunition during World War |. Congress approved the pur- 
chase of land in October, 1917, and within a few days the necessary survey was started. In all $3,500,000 were 
spent in acquiring the Post, which included a three-mile right-of-way for a Government railroad and highway to 
connect with the Pennsylvania Railroad at Aberdeen, the town from which the proving ground took its name. 


When the first test shot was fired on the new reservation, New Year's Day, 1918, there were but three dozen 
officers stationed there. April, 1918, found 120 officers on the post, and at the close of World War | the work had 
proved so valuable that the military complement was greatly enlarged and there were about 900 civilian workers, ex- 
clusive of contractors’ employes on the reservation. 


Since the termination of the first World War, and especially during the past decade, the original temporary build- 
ings have fallen before the march of progress, and a modern and beautiful post has arisen in their stead. In general 
the recent construction has been in field stone of distinctive design, while the shop buildings and laboratories are of 
steel and brick, and are equipped with every conceivable tool and machine to expedite the work. Recognized today 
as one of the greatest Ordnance Posts in the world, the proving ground is also the home of the Ordnance School, 
the Ordnance Replacement Training Center, and the Bomb Disposal School. 


The primary function of the proving ground is the testing of Ordnance materiel and ammunition. Consequently, 
the requirements for this work were given the first consideration in determining the size of the reservation, selecting 
its site, and providing its facilities. The basic duty on the post is to make development, acceptance, surveillance, 
and experimental tests. These four general headings break down into the following specialized groups: small arms, 
artillery, bomb, and automotive. 


Realizing that improvements in Ordnance materiel and ammunition are to a large extent made possible by the 
result of research, the Ordnance Department supports a great amount of such work at the Proving Ground. A staff 
of highly trained engineers and scientists is maintained on the Post. It is their duty to create new tools and machinery 
needed to expedite the production of arms, to find flaws in weapons and ammunition and to correct it, as well as 
to be versed in all phases of ballistics. 


When Ordnance materiel and ammunition has completed the tests at Aberdeen Proving Ground and is 
accepted for use by the Army, that materiel and ammunition is right. The proving ground personnel may never 
meet the enemy, but when peace comes again they will have done more than their share in keeping him from 
American shores. Theirs is the difficult, unsung job of experiment and research; theirs is the battle of patience and 
of trial and error. Wherever American arms are found on the world’s far-flung battlefields, the men of Aberdeen 
Proving Ground saw and tried those arms first. They know they are the finest weapons on earth and that they are 
worthy of the men who use them. 


CHARLES T. HARRIS S. KELLOG PLUME 
Major General Lieutenant Colonel 
Executive Officer Post Headquarters Staff 


RICHARD J. DILLON CLARENCE C. HARVEY 


Lieutenant Colonel Colonel 
Provost Marshall Post Surgeon 
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ABERDEE 


JOHN D. BILLINGSLEY 


Lieutenant Colonel 


Commandant 
EDGAR H. KIBLER, JR. OREN E. HURLBUT 
Lieutenant Colonel Lieutenant Colonel 
Director of Training Executive Officer 


Officer and Officer Candidate Division 


PAUL J. PHILLIPS 
Lieutenant Colonel 
Director of Training Methods 


WILLIAM C. MINSHAW 
Major 
Director of Technical Training 
Department 


ROLF O. WULFSBERG 
Major 
Director of Military Training 


WILLIAM L. BOLAND 
Major 
Director, Personnel Branch 


WILLIAM C. LEAVENWORTH 
Major 
Director of Academic Training 
Department 


JOHN C. NELSON 
Captain 
Director of Officer Candidate 
Section 


ALBERT O, BOSSON 
First Lieutenant 
Personnel Officer 
Personnel Branch 


KEITH T. O'KEEFE 
Major 
Director of Base Shop Division 


CLARENCE F. ENDSLEY 
First Lieutenant 
Chief of Military Section 


WILLIAM R, McWILLIAMS 
First Lieutenant 
Mess Officer 


FRANKLIN G, GOUDY 
Captain 
Assistant Director of Training 
Officer and Officer Candidate 
Division 


E. DALE ADKINS, JR. 
First Lieutenant 
Assistant Director Officer Candidate 
Division 
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GREGORY C. LEE 


Chief of Ordnance Service Section 


RILEY M. SHARP 
First Lieutenant 
Military Law Section 


OSCAR A. RAMNES 
Captain 
Chief of Artillery Section 


Captain 


RAYMOND L. JOHNSON 
Captain 


JASON L. CAMPBELL 


Captain 


Chief of Administration Section 


Director of Fire Control Section 


ALBERT L. HETTRICK 
Captain 
Chief of Automotive Section 


RICHARD N. ROLLASON 
First Lieutenant 


RALPH J. RUSSO 


Captain 


Chief of Ammunition Section 


JOHN A. PAWLOWSKI 
First Lieutenant 


Chief of Machine Shop Section Chief of Welding Section 


LEROY ASKREN 
First Lieutenant 
Chief of Small Arms Section 


GLENN H, STALEY 
First Lieutenant 
Chief of Aviation Ordnance Section 
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The growth of the Ordnance School at Aberdeen Prov- 
ing Ground, Maryland, during recent months has been 
a process which was wholly unpredictable a few years 
ago. So swiftly has the school expanded that its organ- 
ization baffles strangers, but in reality the size and scope 
is a simple thing. The development of the school has 
been logical and on a planned basis, moving surely and 
confidently against many obstacles to perform the task 
of training men to keep the vast quantity of present-day 
Ordnance equipment of the United States Army in oper- 
ating condition. 


The Ordnance School, as it is designated today, came 
into official existence on July |, 1940, when it was de- 
cided to merge the Officers' School at Aberdeen Prov- 
ing Ground and the Ordnance Field Service School of 
Raritan Arsenal, Metuchen, New Jersey, on a single Post. 
Actually the orocess took over a month, despite the fact 
that the movement of men and equipment from Raritan 
Arsenal was completed by July 15. 


The school was in operation long before the housing 
facilities for it were completed. Many hardships were 
endured by the first staff of the school, but they weath- 
ered through; the while starting a new course for non- 
commissioned officers with almost 200 in attendance; 
this in addition to specialist courses in Maintenance, 
Depot and Supply, and Ammunition. 


The officer courses continued in their former facilities 
at the Proving Ground. On August | the first of the new 
buildings were ready to be occupied, although all doors 
and windows had not yet been put in place. 


The pioneering of the school required much initiative 
for adequate instructional equipment was lacking. There 
were no texts or training aids such as charts and film 
slides. And this was at the time when the field needed 
the equipment under manufacture by the few firms en- 
gaged in building Ordnance materiel, and the field units 
had the highest priority. 


Some of the instruction had to be given on equipment 
which required instructors with wide experience. This 
was especially true in the Fire Control Section, and the 
few trained men in the country capable of instructing 
this subject were classified as key employes in industry. 
There were no texts available for instructors to use as 
guides, but the staff worked on, modifying courses, rem- 
edying errors, and pulling weeds in procedure and course 
material. Instructors often wrote their own texts and, 
after much waiting, the first of the new equipment began 
to arrive. 


On January |, 1941, Ordnance School Special Order 
No. | listed approximately 30 officers and their assign- 
ments to duties, with Lieutenant Colonel George W. 


T | 


Outland as Commandant. On the same day the Ord- 
nance Training Command came into existence. The 
Ordnance School was one of the three sub-headquarters 
of this training center. The other two were the Ordnance 
Unit Training Center and the Ordnance Replacement 
Training Center. A number of valuable officers and 
enlisted men were relieved from assignment to the Ord- 
nance School on that date and were assigned for duty 
in these other new headquarters. 


The following few months were critical ones for the 
school. Events overseas were causing apprehension 
throughout the United States, Selective Service had been 
inaugurated, and the Ordnance School was sure to ex- 
pand, for modern warfare employs much mechanized 
equipment, which in turn requires many repairmen. With 
so many important phases of Ordnance to be taught, 
there was some question as to which branch or branches 
of the school should develop first. The Commandant, 
his staff, and their advisors moved wisely. They built the 
headquarters organization soundly, so that no matter 
which branch might grow the fastest the headquarters 
would be large and strong enough to balance the struc- 
ture. 


The process of pruning out dead wood was also em- 
ployed. Any misfits or unqualified personnel were tactfully 
eliminated, and their places were taken by carefully 
chosen men. The staff used all available sources of 
officer material. Officers of the Regular Army headed 
the organization, giving their full experience to the school. 
Many officers were commissioned from the ranks, men 
who were expert technicians in their lines. Many of 
these later became section heads. Reserve officers with 
varied technical and administrative training and experi- 
ence obtained in industry were another supply. These 
men took administrative posts, became instructors and 
company commanders—the majority of them learning 
their job as they performed it—but all of them learning 
rapidly and working well. 


February, 1941, saw the establishment of the First Pro- 
visional Ordnance Training Company in which all enlisted 
students were housed. Two general messes for the feed- 
ing of enlisted staff and enlisted students were activated. 
In March, the enlisted administrative overhead and train- 
ing personnel reached a strength of between three and 
four hundred. Officer students numbered about one hun- 
dred and enlisted students two hundred. 


Five specialist courses for officers were started. They 
were: Automotive and Ammunition, Artillery and Depot 
and Supply, Depot and Supply and Small Arms, and an 
Artillery course for Marine Corps personnel. The en- 
listed division was busy training cadre for new units to 
be activated in the Ordnance Unit Training Center and 
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the Ordnance Replacement Training Center. Before the 
end of May, four more provisional companies were acti- 
vated at the school for the housing of enlisted student 
personnel. 


On July 8 an event occurred which marked the begin- 
ning of a new branch of the school, a branch destined to 
attain a size greater than any other. This was the start 
of instruction of the first class of Ordnance Officer 
Candidate Students. The initial enrollment was only a 
fraction of the class which now starts weekly, but, never- 
the less, it was important. On October 8, after three 
months of intensive training and instruction, approximately 
three-quarters of the class successfully completed the 
course and were commissioned Second Lieutenants in the 
Ordnance Department. A number of these men were 
assigned for duty with the School Staff and Faculty. 


At the turn of the year, January, 1942, the school 
balance sheet boasted almost one hundred officers and 
over five hundred enlisted men assiqned to the staff. The 
officer student roster continued with little change, but 
the enlisted specialist course enrollment had jumped to 
well over a thousand men under instruction. At this time 
there were four officer courses and twenty enlisted 
specialist courses. The school continued with its many 
tasks, perfecting and revising courses, adding new ma- 
terial and discarding old, and the training of instructor 
personnel for any immediate future expansion. 


Many additional duties must be performed in order 
to allow an organization such as the Ordnance School to 
make full use of its instruction time. Every hour that a 
studant spends at the school is considered valuable. 
Therefore about all he does is attend classes or study. 
The housekeeping must be performed by others. Kitchen 
police duty and company details are all performed by 
men of the 40th Ordnance Company (Tng.) or the Ord- 
nance School Detachment. 


Instruction is rapid and every device to speed it up and 
to make assimilation more swift is employed. Training 
aids and texts are developed and written at the school. 
These aids include charts, diagrams, film slides, motion 
pictures, mock-ups, and models. The school has its own 
photographic section and a visual aid section. Much of 
the work is performed by these agencies. Models and 
mock-ups are built by the instruction section which is 
going to use them. Charts and diagrams are produced 
by the school drafting and art sections. 


Preparation of school texts is an important function. 
A student should have read his next day's assignment be- 
fore reporting to class in order to successfully use every 
hour of instructional class-time. This necessitates the use 
of texts. Since much of the equipment used in instruction 


is new, the regular War Department texts have not yet 
been published. _ Therefore the instruction sections fur- 
nish the technical facts to the Publications Section of the 
Ordnance School and this section edits, prints, binds and 
distributes the information. Limited numbers of these 
texts are also provided to Ordnance units in the field. 


In April, 1942, the careful planning of the school paid 
off in big dividends. Headquarters in Washington de- 
creed that the immediate job was to train thousands of 
enlisted men for commissions as officers. This was to 
take vlace without curtailing or interfering with instruc- 
tion in other sections of the school. 


Since April |, ten more officer Candidate Companies 
have been activated, bringing the total to fourteen. 
There are seven general messes in existence. The school 
staff now has an actual strength of almost five hundred 
officers and nearly two thousand enlisted men to care for 
administrative, instructional and housekeeping loads. 


Instructors who had formerly been the only officers 
teaching a given subject suddenly found themselves at 
the heads of sections of a score or more officer instruc- 
tors, all teachina the same subject. Courses increased 
so greatly that to name them would be cumbersome, and 
names have been replaced with numerical code designa- 
tions. Automotive, once embodied in a single course, 
has developed into three courses, and is at present broken 
down into twelve separate enlisted courses in addition 
to officers and officer candidate courses. Instructional 
sections, once housed in-one small building, now occupies 
several large ones. 


All sections of the Ordnance School are not located at 
the Aberdeen Proving Ground. In October, 1940, the 
first branch school was formed at Springfield, Massa- 
chusetts, for the training of machinists. The present 
number of enlisted men undergoing instruction at this 
branch is about one hundred. A second branch school 
began in January, 1942, at Savanna, Illinois. Over six 
hundred students regularly receive instruction in Depot 
and Supply and Ammunition at Savanna. Affiliated 
schools have been established at plants of civilian con- 
cerns who manufacture Ordnance materiel. Among those 
in existence at present are schools located at Lansing, 
Michigan; Akron, Ohio; and Detroit, Michigan. The 
concerns include: Firestone Tire and Rubber Company, 
General Motors, and the White Motors Company. 


The Ordnance School is beginning to produce a rich 
harvest. Trained officers and enlisted men are going 
everywhere to perform innumerable Ordnance tasks in 
thousands of places. What the future holds in store for 
the school—no one knows, but the staff is ready to cope 
with any situation, just as they have done in the past. 
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Antiaircraft gun check. 
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Ordnance men have to know every detail about 
each type of gun that the Army uses. He must 
know how it is constructed, he must know the 
stresses and strains to which it is subject; he must 


know how to repair it in the shop, how to im- 


Work on gun barrel. 


provise repairs-in the field, and he must be 
able to complete these repairs in record 
time. In the Artillery section of the Proving 
Ground the various types used by our 
forces are first tested and tried under all 
sorts of conditions. It is here that our new 
weapons are first fired, it is here that they 
receive the exacting and rigorous tests that 
will determine their fitness for acceptance 
in action. In addition to finding and 
correcting flaws in new types of guns the 
Ordnance man must learn thoroughly the 


operational principles of each type of 
piece. Ide must be able to overhaul and 


put back into operation pieces that have 
been damaged, or which have worn out. 
On these pages we see various phases of 
activity in this section, from firing the 
mighty railway guns to repairing quickly 
small defects in antiaircraft guns. 


aircraft gun. 


Center: Testing lighter field 
Above: A big gun roars. 


Top: Antiaircraft gun placement. 


Top: Big gun barrel in for repair. Above: Ready to mount anti- 


Engine repair. Repairing tank motor. 
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Tracks ready for tanks. 
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With Uncle Sam's fighting forces constantly adding to their 
mechanized equipment in this war of movement, the need has become 
proportionately greater for a trained force of men to keep these 
indispensible weapons in perpetual good order. The automotive section 
| of the Ordnance Department has supplied these technicians in adequate 
numbers from its specially equipped training shops pictured on this 
page. 

Men training for this work are furnished the most up-to-date equip- 


ment for the study of tanks, automobiles, trucks, and any rolling stock 
that the armed forces are putting in the field. 
In addition to repair and maintenance, Ordnance is responsible for 


constant experimentation in this field, including the testing of newly- 


developed models. 


Tank interior. 


Work on tank motors. 
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30 CAL. MACHINE GUN IN AIRCRAFT 


LECTURE ON BOMBS 


With the increasing emphasis on aviation there has been an 
increasing amount of attention devoted by Ordnance men to 
the problem of aviation ordnance. This ranges from experi- 
ments and tests conducted on bombs of all types, to the 
mounting of guns in combat planes and the testing and devis- 
ing of newer guns for our fighting aircraft. Men in this section 
learn how to repair guns in planes, how to mount them, and 
how to load the ''eggs'’ which are placed inside the giant 


bombers. They are also busy at work devising new and un- 


4 pleasant surprises for the enemy in the way of new and better 


aviation equipment, whether in the form of newer and more 


deadly bombs or heavier and more devastating aerial cannons 


and machine guns. 

Mounting gun in wing. Arming a plane. 
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FIRE CONTROL INSTRUMENT CLASS 


The construction, repair and devising of new and better instruments to enable the 
Army to have more effective control over the fire power of its guns is the preoccupation of this 
section of Ordnance. Here men learn to operate, make, and repair precision fire control 
instruments. They become familiar with all sorts of these instruments from simple binocu- 
ars to the elaborate and highly intricate anticraft instruments. It is their duty to keep 
these instruments in A-| condition and to constantly experiment with ways of improving 
ones we have. As in other sections of Ordnance training, they must know the instruments 
from A to Z, and instruction and demonstrations are supplemented by laboratory work in 


; hat th | ie ees 
order that the men will know by doing. 
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taney, Precision ... precision... precision... that is the Bible of Ordnance. 


Here in the large machine shops at Aberdeen, ordnance men are taught 


the uses of many precision instruments. They learn how to figure tolerances 


bears) down to the thousandth of an inch, how to operate machines in such a 


manner that when the work is done the object will fit exactly into its place. 
Upon the accuracy and ability of ordnance machinists depends the 


proper functioning of the complicated implements of war that make up a 


modern Army. Never before in the history of warfare has the technician 


: in his shop been so essential to victory. 


GENERAL VIEW MACHINE SHOP 


Shaper. At the lathe. 10-inch bench lathe. 
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In the welding shops at Aberdeen, Ord- 
nance men are taught how to make acety- 
lene and electric welds in order that they 
will be prepared to make quick repairs on 
damaged tanks, tractors, trucks, and any 
other equipment which may require this 
type of work. Welding is a highly skilled 
trade even in civilian life, and the Ordnance 
welding classes are so conducted as to turn 
out master welders for our rapidly growing 


mechanized Army. 
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Electric arc. 
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Targets. 


Whether it be the tried and true Army .45 or the 
newest in automatic rifles the Ordnance small arms 


] ee section is familiar with them all. On the range and in 


} 


Machine gun, .50 caliber class. Machine gun, .30 caliber class. 


the shops, day in and day out, men are trained in the 
many uses of all our small arm equipment. They are 
taught how to dismantle, repair and reassemble pis- 


tols and machine guns. They test new types of guns, 


and new types of ammunition. In the battle to stay 


one jump ahead of the enemy no device is overlooked 


r 


and no experiment is too small to receive a thorough 


investigation and test. 
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On the firing line. 


“ite m2 .20-mm. aircraft cannon. 
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Mounting aircraft cannon. 


All types of ammunition from Calibre .22 cartridges to huge 4,000 
pound bombs are tested and handled by the Ordnance Department. 


Constantly working to perfect better ammunition as well as better 


ways in which to handle and store it, ordnance men must be familiar 
with the construction and use of different types of shells, bombs and 
grenades. Both before and during combat, the most essential item to 
be supplied to the combat troops is ammunition. Making this com- 
modity available to the using troops in the kinds and quantities needed, 
and at the times required, is one of the major responsibilities of 


ordnance soldiers. 


Below: Aircraft bombs. Bottom: Demolition exercise with a 
dummy 105-mm. projectile. 
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Loading ammunition in the depot 
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Below: Storage and handling of ammunition. Bot- 
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Quick construction in field. 


tom: Supply in the field. 
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TUGLING A HUTMEN] 


The three pictures illustrate construction of a cor- 
rugated steel hutment with neatness and dispatch. Hut- 
ments like these are used by U. S. troops in many far- 
flung outposts and bases of the global war in which we 
are now engaged. Shipped in sections the hutments are 
assembled in the field. Ordnance is called upon to experi- 
ment, test and pass upon all new innovations of this type 
before they are used by the troops in actual field condi- 
tions. Whether it is a new secret antiaircraft gun or a 
newfangled potato peeler, it is all grist to the Proving 
Ground Mill. 


* * * 
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Ages before the dawn of history, when primitive man first began 
to leave imprints of his existence upon the earth's crust for future 
generations to uncover and record, some forebear of modern man 
reached to the earth and, adapting the thumb and fingers of his 
hand to a new purpose, picked up a rock for use as a weapon to 
teeth, and fists. Such was the probable 
beginning of man's development of material for which lexicographers 


supplement his claws, 


have selected the word "Ordnance." 


One may surmise that when this primitive creature discovered 
the added advantage supplied by a stone or club wielded by 
hand hs eventually learned to increase the effectiveness of his 
range of power by hurling his weapon at his prey or enemy. He 
found 
fashioned a pointed stone for his club and transformed it into 


that sharp missiles would wound more effectively. He 


an axe, which eventually was converted into a spear or lance. To 
increase the range of this weapon, he fashioned a bow which 
would give greater speed to his arrow. He improved the accuracy 
of this weapon by giving better balance to his arrow in flight. As 
the centuries passed and man acquired greater skill and broader 
knowledye, these weapons lost their crude shape and approached 
perfection in design. 
give great distance to the arrows, and similar weapons were 


Mechanical contrivances were devised to 


developed for hurling stones and missiles. 

While these weapons for attack or offense were being developed, 
did man remain content with the protection provided by nature 
alone? A search through museums today will disclose many ex- 
amples of his ingenuity in devising shields and armor for personal 
protection. The habitats of the cave men show the inaccessibility 
of the “fortress within which he established his home. When 
the horse became domesticated for his use, did he use him only 
as a beast of burden? Again our museums provide numerous 
examples of the “armor provided for the protection of his mount 
in combat. Even the design of his chariot emphasizes its value as 
a combat vehicle rather than as a cargo carrier. 

What then has primitive man, in his crude implements of war- 
fare, handed down to his descendents that may still be of value 
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in the design of modern ordnance? He recognized the value of 
increasing the range and accuracy of his weapons, the advantages 
of fire power, mobility, camouflage, and artificial protection, Has 
modern man added to these basic principles? 


The first important step made in the design of implements of 
war was the result of man's discovery of the use of metals. These, 
however, were used to enhance the effectiveness of the weapons 
rather than to change their basic principles of design. Let us 
review briefly some of the weapons that were used during the 
centuries preceding the discovery of powder as a propellant. 

Among the early hand projectile throwers, in the probable 
sequence of their development, we can list the bow, sling, and 
blowpipe. The bow, originating in the Stone Age, derived the 
power to drive its arrow from the strength of the archer's arms. 
Not until about 1,000 A.D. was this principle materially changed 
with the development of the crossbow, This weapon, with its 
stock, sear, and trigger, utilized the strength of the muscles in the 
archer's back or of mechanical winches and thus greatly increased 
the power of its blow. Its cumbersomeness, however, reduced the 
rate of fire materially, and it never replaced the quick-firing long- 
bow even when, five centuries later, it was made from heavy 
spring steel. Yet it did lead to the development of chain mail and 
plate armor for personal protection. The race between striking 
force and armor, even in those early days, was continued until the 
knight could scarcely move when dismounted. It is interesting to 
note that, in spite of the fact that gunpowder was discovered 
sometime during the early part of the thirteenth century and 
records indicate its use during the Moorish Wars in Spain in 
1247, the bow-operating hand weapon remained as the frincipal 
weapon of the individual soldier for many centuries. At the 
great battle of Lepanto in 1571 the 25,000 soldiers in the Turkish 
fleet were nearly all archers. Even in our own Revolution some 
able leaders believed that archers with rapid-firing bows could 
compete effectively against the English flintlocks, As late as 1813, 
little more than a century ago, French cavalry at the battle of 
Leipzig were charged by thousands of Russian bowmen who had 
A modern authority on archery considers the 
British longbow of the sixteenth century a more effective weapon 
at ranges under 150 yards than the standard British musket prior 
to 1840. 


no other arms. 


Paralleling the development of these hand weapons were me- 
chanical devices requiring the services of more than one man for 
their operation and which hurled heavy missiles. The idea of a more 
powerful weapon to outrange the handbow and keep besieging 
forces at a distance probably arose in the East during the eighth 
er ninth century B.C. 
to leaders who employed engines of war in combat. 


There are numerous references in the Bible 
The two 
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principal types were the ballista and catapult. These machines 
were true artillery of their time and the forerunners of modern 
weapons. Both utilized the elasticity of twisted ropes, hair, hide, 
and animal sinews for the energy of propulsion. 

The ballista was shaped somewhat in the manner of the crossbow 
and hurled its bolts, feathered javelins, balls, and stones with a 
relatively flat trajectory, making it effective against walls and 
fortifications. It may be considered as the ancient equivalent of 
our modern field gun. It is reputed to have hurled stones weighing 
more than 50 pounds a distance of 400 yards, while the range of 
feathered javelins sometimes reached 500 yards. 

The catapult, on the other hand, was a weapon for. high-angle 
fire and was employed in a manner similar to our modern howitzers. 
This weapon employed an arm which, swinging in a vertical plane 
and suspending a sling for its projectile, hurled the missile high 
overhead somewhat in the manner of the scorpion's sting, after 
which it was sometimes named. This machine projected missiles 
sometimes weighing more than 500 pounds, Its range, varying 
with the weight of its projectile, is reputed to have been about 
400 yards for a 58-pound stone. These proved their effectiveness 
in sieges against cities and fortresses and were sometimes used 
to hurl many obnoxious items inside the fort besides projectiles 
intended to destroy their targets. 

These weapons were heavy and cumbersome and were not 
practical for accompanying fast-moving troops. They were some- 
times developed by improvisation on the battlefield or transported 
by water on boats, where they were often employed as naval 
weapons, They were often used in a manner quite similar to 
modern combat practice for artillery weapons, even to the extent 
of being employed for barrage work in protecting advancing 
troops and for hurling incendiary missiles within walled fortresses. 
and 
artisans, similar to #odern ordnance troops, accompenied the 
armed forces for the purpose of repairing and maintai..ing ord- 
nance equipment in the hands of combat units. Tley even 
supplied crude instruments for laying the weapons in elev tion and 
direction, thus giving birth to modern fire-control equipmsnt. 


It is interesting to note that companies of craftsmen 


Great strides were made in the development of war machines 
in the hundred years following the death of Alexander. Stimulated 
by the success of such men as Demetrius Poliorcetes, son of 
Alexander's general Antigonus, engineers instead of soldiers took 
up the study of war machines. One Alexandrian named Dionysius 
invented a "polybolos," which might be considered as the first 
machine gun, as it enabled a succession of arrows to be fired 
from a magazine. 


Another engineer from the same city, named 
Ctesibius, utilized compressed air in “carefully wrought cylinders” 
to operate the bow arms of catapults. Weapons were contrived 
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By COLONEL GEORGE W. OUTLAND 


Commandant, The Ordnance School, 
January |, 1941-November |, 1942. 


that increased the range for a 58-pound stone to more than 800 
yards, : 

These developments added immeasurably to the weight of 
materiel to be transported by an army. It enabled wealthy cities 
to fortify themselves strongly against the invader, who was ham- 
pered by the immobility of his effective artillery. 


In Alexandria during the third century B.C, and in Rome during 
the first century A.D., mechanization was in full swing. Defensive 
tactics and social decay appear to be the cause of the decadence 
in military efficiency of the later Roman Empire. While in the 
East the projectile-throwing machines were kept at a high quality 
for centuries, in the West the catapult and ballista were replaced 
largely by a new machine known as the “trebuchet."’ This machine 
used the force of gravitation on a heavy weight for hurling its 
projectile instead of employing tension or torsion members. It 
released a projectile weighing up to 300 pounds from a vertical 
beam which hurled it out to about 300 yards. 


We thus find that little of importance was added to the design 
of ordnance equipment for centuries preceding the discovery of 
gunpowder. The exact date of its first use as a propellent for 
projectiles in warfare is unknown. Some historians assert that it 
came out of Asia, others that it was invented by a German monk 
about 1320. Records, however, indicate its use in the Moorish 
Wars in Spain in 1247, at the siege of Seville. The first definite 
description of a gun dates from 1313, and the earliest picture of 
one is found in a manuscript of about 1327, by which time it 
appears that the weapon was well established for combat use. 
In exterior appearance the weapon resembled a vase. Iron darts, 
wrapped in leather to prevent leakage of powder gases, were 
used as projectiles. In some instances stones were used, while in 
others sacks or cans of scrap iron, called “langridge," the fore- 
runner of grapeshot and caseshot were fired, The maximum range 
of these weapons could not have been more than 700 or 800 
yards, 

The size and power of guns rapidly increased, but it was cen- 
turies before a serviceable hand gun was developed, They were 
first used primarily for siege work. Following 1339, cannon came 
into general use by all armies in Europe. At the battle of Crecy 
in 1346 the English used cannon for the first time in an open 
field. Sometimes these guns were laid on the ground and wedged 
up to give the proper elevation. In other instances a crude car- 
riage was provided by attaching the gun to wooden timbers. Some 
of the cannon developed were enormous in size. Guglielmotti 
quotes Bishop Leonardo Giustiniani in his "History of the Papal 
Navy" as having seen a huge gun, reputedly used by the Turks 
1453, which needed seventy 
span of oxen to draw it and whose stone shot weighed 1350 pounds. 


at the siege of Constantinople in 
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It is reported to have weighed about 25 tons and to have fired a 
projectile about 3! inches in diameter. As late as 1807 some of 
the ancient ordnance of this era was used as part of the defense 
of Constantinople against an invading British naval squadron. One 
stone projectile is said to have cut away the mainmast of the 
British flagship, while another, landing on deck, killed or wounded 
about 60 men. Another typical bombard was the famous Mons 
Meg, now exhibited at Edinburg Castle. Its powder charge of 
105 pounds could hurl a 19 I-2 inch iron ball to a maximum range 
of 1,400 yards or a stone ball 2,870 yards. The largest weapon 
of this era was the great mortar of Moscow, built about 1525, 
with a caliber of 36 inches, It fired a stone shot weighing 2,000 
pounds, There is today in the Tower of London a bronze gun of 
25-inch caliber, of the same period, which weighs about 18 tons 
and fired a projectile about 24 inches in diameter, weighing 


roughly 650 pounds, 

Because of the great weight of these guns, they were valuable 
only in siege or defense work. Their immobility made them im- 
practical for field use. In some instances these guns were made 
from castings, while in others they were made of bars or rods of 
wrought iron welded together and bound with hoops. In some of 
these guns one may detect principles of design that closely 
resemble reasonably modern practice in the manufacture of wire- 
wrapped guns. During the sixteenth century the development of 
musketry forced the construction of lighter and more mobile 
cannon, bringing to an end the production of such unwieldly 
artillery. 

While the early guns were all of the muzzle-loading type, with 
a small aperture at the breech for igniting the charge with coals 
or red-hot irons, the advantages to be gained by breech-loading 
weapons were early recognized, and many types cf breech-loaders 
appeared in the smaller weapons. The greatest difficulties de- 
veloped in these designs were the escaping of gases around the 
breech and the failure of the crude blocks to withstand the shock 
of firing. Some repeating guns, known as “ribaulds," were used. 
These weapons consisted of a number of small barrels or gun 
tubes clamped together and fired in quick succession. 

The mobile gun carriage made its appearance during this era, 
using wheels for transport. Cannon were cast with trunnions to 
facilitate elevation and transportation. During the fifteenth cen- 
tury, mountain artillery, divided into loads for pack transportation, 
was manufactured in France. Enthusiastic gunners frequently 
increased powder charges in an effort to obtain longer ranges 
and blew up their weapons, A distinguished victim of one such 
accident was King James II of Scotland, who was killed while 
observing the test of a field gun in 1460. 

The Venetians are credited with the first use of explosive shell, 
in 1376, The shell was made of two hollow hemispheres of stone 
or bronze, filled with an explosive, the two halves joined with 
hoops and fitted with a fuse. Many years passed, however, before 
explosives in shells became a general practice. During this same 
period the Venetians are credited with introducing the method 
of igniting the propellent by priming the cdmnon vent near the 
breech with loose powder, and they were probably the first to 
mount guns on wheeled carriages. 


While cast iron shot was developed for use in cannon about 
1400, stone projectiles continued in their popularity for many 
years, because they were cheaper to manufacture, could be made 
from materials near at hand, and, being lighter than iron, required 
less powder as a propellent. By 1450 "corned" or granular gun- 
powder has been introduced, and caseshot, consisting of balls 
fired in a container, were employed as artillery ammunition. 

In view of the belief of some historians that real field artillery 
began with John Zizka in the Hussite Wars of Bohemia from 1419 
to 1424, it may be of interest to give, in somewhat greater detail, 


an account of one engagement with reference to the use of artillery. 
Carts had been introduced for the rapid maneuvering of bronze 
guns—a method devised at an earlier date for the Roman boallistas. 
At the siege of Karlstein, the Hussites emplaced. 46 cannon, five 
large cannon and five catapults for the attack. Marble pillars 
from nearby Prague churches were used to supply cannon balls. 
The rate of fire for the heavy pieces was one or two shots per 
day and for the lighter pieces six to twelve. It is of interest to 
note that catapults were still in use at this late date and were 
again used to hurl rotting carcasses and other filth into the con- 
fines of the fort, in the hope of spreading disease and breaking 
down the morale of the enemy. It is reported that the defenders 
neutralized these missiles with lime and arsenic and defended 
their positions with such valor that the Hussites abandoned the 
siege after firing 10,930 cannonballs, 932 stone fragments, 13 fire 
barrels, and 1,822 tons of filth. 

During the sixteenth century the development of artillery reached 
its peak under the leadership of Maximilian, Emperor of Germany. 
His artillery developed a range of 1,500 yards for solid shot and 
400 yards for case. and his gunners were considered the best in 
Europe. By 1600, the caliber and range of cannon had been 
developed almost to the maximum possibilities for a muzzle-loading, 
smooth-bore weapon using black powder as a propellent. 

Between this period and about 1860 there was no radical im- 
provement in the fire-power of artillery. Many innovations were 
tried and abandoned, only to turn up later in more perfect form. 
Spiral rifling was tried unsuccessfully. The use of explosive shell 
increased, but the breech-loaders proved unsatisfactory. The 
gunner's quadrant and angle of site were developed. In 1573, 
Sebastial Hallwe suggested the idea of the modern time and 
percussion fuze, but the chemistry of his day was inadequate to 
cope with such advanced theories. In 1672, a projectile called the 


"carcass" was invented, comprising a hollow metal sphere pierced 
with vents and filled with incendiary matter. Smoke shell appeared 
in 1681. In 1740 Switzerland introduced a new method of boring 
tubes from solid metal instead of hollow castings. In 1780 the 
British Army first came in contact with rockets, which had been 
used by oriental nations for many years. 

During this period the most important factor in the use of 
artillery in warfare was the development of its tactical use. When 
gunpowder was first introduced as a propellent, there was violent 
opposition to gunpowder artillery. The Pope excommunicated all 
gunners, Captured artillerymen were frequently tortured and 
mutilated. Cannon were sometimes privately owned and rented 
out by their owners. Under the patronage of kings, however, 
special privileges were granted to gunners, and medieval artillery 
became a guild with its own government and justice. The making 
of guns and gunpowder, the loading of shells, and even the service 
of the piece were considered trade secrets, to be guarded 
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jealously. Gunners were civilian artisans rather than soldiers. 
Artillery was considered by the general public as a mysterious 
science, ‘and the gunner was thought of as "a sorcerer in league 
with the devil." With its ultimate acceptance as a part of the 
military, artillery became more closely allied to the other arms of 
the service, and tactics were developed to a high degree. 

Notable contributors to this development were such leaders as 
Gustavaus Adolphus of Sweden; Louis XIV of France, who developed 
the use of mortars and founded artillery schools; Frederick the 
Great of Prussia, who introduced horse artillery; Inspector Gen- 
eral Gribeauval of France, who developed the science of ballistics 
to such a high degree that it affected the development of artil- 
lery in many other countries; and Napoleon Bonaparte, who gained 
his reputation as the greatest military leader of modern times 
largely through his use of field artillery. 

During this five hundred years of artillery development following 
the discovery of gunpowder, comparable strides were made in 
the improvement of hand weapons. While, as stated previously, 
the bow persisted as a battle weapon into the nineteenth century, 
the hand gun with a stock first came into existence sometime 
between 1350 and 1400. It was a crude affair, called a harquebus. 
The bore was smooth, and it used as a propellent a poor grade 
of black powder, which was ignited by a hand fuze applied to a 
touch-hole. After about 100 years this weapon had developed 
into the matchlock, which employed a mechanical device to apply 
the fuze to the touch-hole. In about 1600 the flintlock was de- 
veloped. This firearm provided ignition to the powder by means 
of a revolving metal wheel which struck a piece of flint at the 
moment the piece was desired to fire. This was a marked improve- 
ment over previous arms, which required the soldier to carry a 
lighted fuze when firing was imminent. The flintlock type of 
musket was universally used until 1835. 


There were many reasons why the development of small arms 
was slow. In. the first place, the rate of fire was slow, much below 
that of the crossbow. In the second place, its fire was inaccurate. 
Not only did the grade of powder introduce variables, but also the 
fouling caused by the propellent necessitated barrel clearance, 
leading to the escape of much gas around the spherical bullet. The 
escaping gas on one side of a loose ball introduced inaccuracies 
that could not be predetermined. Early firearms were so inaccurate 
that an expert longbowman could outshoot the musket both in 
distance and in accuracy, Many tacticians considered its greatest 
value in battle to lie in its noise-making qualities, which created 
confusion and disorder within the ranks of the enemy. 

The value of spin applied to certain projectiles as a stabilizer 
was recognized very early. Many devices were used to impart 
spin to arrows, javelins, and spears. It is difficult to understand 
why projectiles were hurled from guns for hundreds of years 
before the idea of spinning these projectiles was evolved. The 


date of the invention of rifling is unknown. It has been asserted 
that it occurred sometime between 1470 and 1500. It is apparent 
that rifling had been developed effectively by 1563, as the Swiss 
government in that year legislated against rifled arms in com- 
petition with unrifled arms for target-shooting purposes, 

This is difficult to understand without a clearer knowledge of 
the disadvantages introduced by rifling. That these disadvantages 
were important is obvious from the fact that smooth-bore muskets 
were considered superior to the rifled hand weapon for military 
purposes in England as late as 1800. The cause lay in the propel- 
lent, black powder. The quality of this explosive was so poor 
that after a few shots the bore became so fouled that ramming 
was difficult. In the smooth-bore weapon the tolerance between 
the ball and the bore was sufficient to admit the ball easily even 
after fouling became considerable. With the rifled barrel, how- 
ever, it required some force to ram the ball down the barrel 
against the friction of the rifling even with a clean bore, since 
the rifling had to be tight enough to impart a twist to the bullet. 
Starting with much less tolerance, the accumulation of fouling 
within the rifled barrel soon made it most difficult to load. It has 
been recorded that one shot every two and one-half minutes 
was considered a fair rate of fire for the rifled barrel, while a 
rate of five shots per minute was not unusual for the smooth-bore 
musket. Thus it is easy to understand why the smooth bore re- 
mained a favorite military weapon even though many fine muzzle- 
loading rifles were made during the seventeenth and eighteenth 
centuries for hunting purposes, where speed in loading was not 
of paramount importance. The invention of the percussion 
primer early in the nineteenth century, the evolution of the 
cylinder-shaped bullet, and the development of the metal cart- 
ridge case, which provided effective obturation, resulted in the 
breech-loading weapon. The use of rifling in all weapons then 
became practicable. 

One early deficiency, resulting from the slow reloading process 
required by a musket, was the fact that the gunner was left vul- 
nerable to attack without means of defense. This led to the 
addition of the bayenet to the weapon, so that it might be used 
as a pike in emergencies. 

In order to speed up the reloading process, many types of 
rapid-fire weapons were tried. The provision of several barrels 
was one of the first efforts in this direction, In some collections 
of old arms one can find today multibarreled hand guns with the 
most primitive match ignition systems. The repeating system most 
successfully developed before breech-loading made its appearance 
is found in the old hand revolver with either a revolving chamber 
or revolving barrels. 

After the development of breech-loading weapons and fixed 
ammunition, the magazine rifle became a practical weapon and 
provided a rapid-fire hand weapon for combat use. Although 
materials and workmanship have been improved, interchangeability of 
parts has become a universal practice, automatic loading features 
have been added and the propellent and the ballistics of the 
bullet have been materially improved, the basic design principles 
involved in the rifle have not changed radically since the end of 
the nineteenth century. 

In returning to a discussion of artillery, it appears prudent to 
begin with the Civil War period of our own history and cover 
the development of all ordnance from that period to the present. 
Regardless of the fact that rifled cannon had been developed and 
were on the verge of superseding the smooth bore, the latter type 
were used almost exclusively on both sides during the Civil War. 
Likewise, although satisfactory breech-loading small arms had been 
developed, not only abroad but in this country, where the Hall 
rifle had been manufactured in large numbers, the war was fought 
largely with muzzle-loading guns. 

It has been stated that the artillery used at Gettysburg differed 
little from that used by Napoleon more than half a century before, 
and, although General Rodman had developed a tougher gun 
metal in 1855 by internal cooling in a cast iron gun, thecprinciple 


was not applied to gun manufacture in this country until about 
1885. After that time our guns were of the steel breech-loading 
type, and today many of our seacoast weapons are those that 
were developed during the next 10-year period. Smokeless powder 
and high explosives came into our service during this same time, 
as well as the disappearing type of seacoast carriage. 

While small quantities of three different types of breech- 
loading rifle were manufactured during the Civil War, the first 
breech-loading Springfield rifle was the model of 1866. This 


re 


weapon was later improved and the caliber reduced from .50 
to .45. It was officially adopted as standard for the Army in 
1873, It is interesting to note that black powder remained as 
the standard propellent for our small-arms bullets until 1892, 
when the caliber .30 Krag-Jorgesen was adopted as standard. 
This was a bolt-action rifle, using smokeless-powder cartridges fed 
from a magazine holding five rounds. The next development in 
our own small-arms weapon was the 1903 Springfield, an adaptation 
of the German Mauser, which is generally conceded to be the 
finest target rifle ever developed to this day. 

As late as 1896 our standard field or mobile artillery was a 
3.2-inch weapon employing separate-loading ammunition and 
mounted on a carriage that recoiled some 15 to 20 feet after 
each round was fired. In 1897 the French brought out their famous 
75-mm. gun, but guarded the construction of its recoil mechanism 
so well that it remained a secret until the World War. We 
developed and standardized the three-inch field gun, model of 
1902, with a spring recoil mechanism, and built 600 of these 
prior to the World War. During this period we also developed 
guns and howitzers of 3, 3.8, 4.7, and 6-inch caliber, and a series 
of these weapons was standardized. Very few weapons other 
than the 3 and 4.7-inch were manufactured, as World War condi- 
tions required the procurement of weapons in France. 

Now that we have reviewed the development of artillery and 
small shoulder weapons, we will discuss the development of a more 
recent weapon which fits in somewhere between the two—the 
machine gun, 

While many attempts were made to develop a rapid-fire gun, 
the first practicable machine gun was brought out by Dr. Gatling 
of Chicago in 1862, This weapon employed a number of 
barrels, usually ten, which revolved around a central axis in the 
form of a cylinder. Various devices were used to feed the 
cartridges into the barrels as they rotated into position. While 
the first guns had a rate of fire of from 200 to 300 shots per 
minute, later models were improved to attain a speed of about 
600 shots per minute. This gun was used to a limited extent during 
the Civil War. 

In 1884 Sir Hiram Maxim, an American engineer, produced 
the first truly automatic machine gun. It employed a single 
barrel and utilized the force of recoil to obtain continuous and 
automatic functioning as long as the trigger was held down. A 
fabric belt holding the ammunition was fed through the breech 
by an automatic mechanism. The soundness of the principles of 
operation of this weapon stimulated the development of other 
types. It also revolutionized combat tactics for machine guns. 

In 1889 Mr. John M. Browning, another American, brought out 
the Colt machine gun, which utilized a small portion of the ex- 
panding powder gas to actuate the bolt mechanism. This was 


followed by the Hotchkiss, employing the same system of gas 
operation, During the first World War the most successful 
machine guns were the British and German Maxims, the British 
Vickers, the French Hotchkiss, the Austrian Schwarzlose, the 
British-American Lewis, and the Browning machine gun. These 
guns and those belonging to postwar development are sufficiently 
well known to the reader to make description of their methods of 
operation unnecessary. It is of interest to note that the principle 
of machine-gun operation has, in recent years been applied to 
larger-caliber weapons, and today small cannon employing auto- 
matic loading mechanisms have been developed for defense against 
aircraft and armored vehicles. 


Since the readers of this book should be familiar with the post- _ 


war development of small arms, machine guns, and artillery 
weapons, we shall now turn to a discussion of the mechanization 
which has taken place as a result of the development of the in- 
ternal combustion engine and its adaptation to implements of 
war. 

When we speak of mechanization today, the average person, 
thinking only of the modern tank, presumes this to be a recently 
developed feature of warfare. As a matter of fact, the idea of 
having a vehicle from which one may strike in combat and yet 
be protected from the blows of the enemy dates back many 
centuries. 

Minus, King of Assyria in 2059 B.C., ts credited by some au- 
thorities with the invention of the chariot. Many types were 
developed by the ancients. The crew was sometimes comprised of 
three men who wore helmets and body armor. One was a driver, one 
a bowman or spearman, and the third a shield-bearer. The hulls were 
usually protected by several layers of rawhide or bronze plates 
and sometimes equipped with scythe-like blades. These led to a 
development of war cars which furnished protection for the horses. 
It is recorded that the Chinese emperor Sun-Tse in the twelfth 
century B.C. used four-wheeled carts armored with leather. 

In Europe the battle cars were developed and improved to 
the extent that in 1472 an attempt was made to use wind-wheels 
as motive power. Armed sailing vessels on wheels were built for 
the Prince of Orange. In 1482 Leonardo da Vinci, that great 
master of all trades, built armored vehicles about which he wrote, 
"| am building secure and covered chariots which are invulnerable, 
and when they advance with their guns into the midst of the foe, 
even the largest enemy masses must retreat, and behind these 
chariots the infantry can follow in safety and without opposition.” 

Many different types were experimented with, and, about the 
time Watt produced a steam engine in 1769, a Frenchman named 
Cugnot produced an artillery tractor utilizing the steam engine 
for its motive power. Voltaire tried for more than a decade to 
interest the French or Russians in an armored war cart powered by 
horses. 

The Boydle steam engine used in the Crimean War (1854-1856) 
employed the first footed wheel, which had been invented in 
England in 1770. The caterpillar track was invented in 1801 by 


Thomas German. Since that time, a wide variety of designs have 
been experimented with, and many different types of material 
have been used, During the Civil War a steam-driven gun car- 
riage was built in Baltimore for the Confederate Army by Ross 
Winans. It was tested by the Federal Army after its capture and 
pronounced impractical. 


Between the American Civil War and the first World War many 
nations experimented with traction engines for military use, but 
largely in the field of transport. While the caterpillar tracks 
were used for farm and industrial work in both England and the 
United States, no serious thought appears to have been given to 
its practical application in warfare. Several attempts were made 
by German, French, Russian, and American engineers to adapt 
the steam engine for use in a combat vehicle and later, after the 
development of the gasoline engine, to utilize its possibilities in 
armored vehicle design. It appears, however, that the inertia of 
conservatism within the armed forces plus the opposition of public 
opinion to innovations retarded the intelligent development of 
many new ideas which held forth possibilities of success. The most 
interesting developments in this country were due to the aggressive- 
ness and foresight of Colonel R. P. Davidson. Beginning in 1898, 
he designed and experimented with many types of motor-driven 
mounts for machine guns, but little support was provided for his 
efforts. The same was true in other nations, such as Germany, 
France and England, where many inventors were met with cold 
rebuffs and, in some instances, ridicule. 

When trench warfare became stabilized on the Western Front 
in 1914, Mr. Winston Churchill, then First Lord of the Admiralty, 
authorized the procurement of a hundred armored automobiles 
mounting machine guns for use in protecting English air bases in 
France. The mild-steel plates first used as armor were easily 
penetrated by German bullets and armor plate was then used. 
Even at this late date the English War Office again turned down 
the suggestion of a “caterpillar fort" of a design previously 
submitted by Mr. L. A. de Mole, of Australia, in 1912. 

In the fall of 1914 both Captain T. J. Tulloch, manager of the 
Chilworth Powder Company, and Colonel E, O. Swinton of the 
British Army became interested in the idea of a land cruiser 
capable of penetrating the enemy lines through barbed wire and 
over trenches. Their ideas were submitted and turned down 
repeatedly until the middle of the next. year, when a joint com- 
mittee, representing the War Office and the Admiralty was 
formed to study the project. It was not until January 12, 1916, 
that the tank, later known as Big Willie, Mother, and H. M. L. S. 
Centipede, moved under its own power. The name "tank," still 
used to describe this-type of combat vehicle, is reputed to have 
sprung from the name “Water Carrier for Mesopotamia" which 
was applied to the hull during manufacture. 

The first appearance of tanks in combat occurred on the Somme 
on September 15, 1916. This action was premature, and, because 
of the terrain, the success was nominal. No important tactical 
lessons were learned, and the action set back and delayed tank 


development and production. During 1917 tank action in combat 
was disappointing. The troops had been led to expect so much 
from them, and the leaders were so unfamiliar with their proper 
tactical employment, that their success in battle can only be 
termed limited. At the battle of Cambrai on November 20 the 
usual artillery bombardment was dispensed with before opening 
the battle, and the tanks for the first time had an opportunity to 
operate over land not cut to pieces by artillery fire. 

Many models were developed both in England and France 
and a limited number in Germany, After the entrance of the 
United States into the war, the Mark VIII, 37-ton tank was 
standardized for production; parts were to come from England and 
the United States for assembly in France. The Renault seven- 
ton tank was the best of the light tanks developed during this 
period, The war ended before the Mark VIII tanks were available 
for use, and one hundred of these, finished after the war at Rock 
Island Arsenal, together with about 1,000 Renault light tanks, 
represented the total tank resources of our army up until a very 
few years ago. 

Following the armistice, there remained little interest in the 
continued development of armored combat vehicles. The Ordnance 
Department, restricted by very small yearly appropriations, con- 
tinued its research and development with a small group of en- 
gineers. They improved their models from year to year as limited 
funds permitted. The tanks used in training personnel at The 
Ordnance School today are the product of their efforts. 

In this brief historical resume of the development of ordnance 
we have attempted to cover only the important changes which 
have come about in past centuries without much emphasis on 
modern developments. It is expected that the reader is familiar 
with these and has a full appreciation of the changes in tactics 
developed by the introduction of aircraft and motor vehicles into 
warfare. Ammunition, including bombs and torpedoes, has kept 
pace with the development of the weapons. 

Ordnance materiel today covers a- tremendous field. When one 
considers the wide variety of items that are issued, the stores of 
spare parts that must be provided and the tools required in their 
maintenance it is understandable why our supply problems cover 
hundreds of thousands of different items. 

If one were asked to select the most important lessons to be 
learned from a study of the evolution of weapons of warfare, one 
might state that “the search for perfection is too often the enemy 
of the good" and that “the status quo attains such inertia among 
the military and civilians alike that they strongly resist innovations 
leading toward change." 
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